Nitric oxide in infectious and autoimmune diseases.
Nitric oxide (NO) is a critical mediator of a variety of biological functions. A range of micro-organisms, including viruses, bacteria, protozoa and helminths, is sensitive to NO produced by macrophages activated with gamma-interferon (IFN-gamma) and lipopolysaccharide. In contrast, NO is involved in a number of important immunopathologies, including diabetes, graft-vs-host reaction, rheumatoid arthritis, systemic lupus erythematosus, experimental autoimmune encephalomyelitis and multiple sclerosis. Thus, it is crucial that the synthesis of NO is under tight regulation. This is achieved, in part, through the opposing cytokines produced by T helper 1 (Th1) and Th2 cells. Th1 cells produce IFN-gamma, which is the most powerful inducer of inducible NO synthase (iNOS). In contrast, interleukin 4 is produced by Th2 cells and inhibits the induction of iNOS at the level of transcription. Furthermore, NO is also produced by Th1 cells, whose proliferation can be inhibited by high concentrations of NO. Thus, apart from being a mediator of Th1/Th2 interaction, NO may also be an important self-regulatory molecule that prevents the over-expansion of Th1 cells which are implicated in a range of severe immunopathologies.